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On the Fatigue Analysis of Large Crane Pedestal in Drillship

Jeong—Hoon Lee' - Joo—Sung Lee® "
Basic Hull Design Department, Hyundai Heavy Industries'

School of Naval Architecture and Ocean Engineering, University of Ulsan™

Abstract

¥

Drillship has several large cranes to handle the various equipments for drilling work, These cranes are supported by crane pedestals

which are installed on main deck, Two major loads, i.e., hull girder bending moment and crane operation loading shall be considered

to confirm the structural strength in way of crane pedestal, In this paper, the fatigue analysis is performed for the structures in way of
crane pedestal considering two(2) loads as mentioned in the above is introduced,

Keywords : Crane(32|2]). Crane pedestal(32i|Q! HIL|AE). Fatigue analysis(I|Z2 SHAd)
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Ty - Design life of ship in second

- Fraction of load conditions in load condition n

h : Weibull shape parameter

gn - Weibull stress scale distribution parameter

w - Long term average response zero—crossing frequency

aj, a:, m,, m, . SN parameters for air

S, 1 Stress range for which change of slope of SN curve
occur

ri):

y( ) : Complementary Incomplete Gamma function

Incomplete Gamma function

Gusto Projects BV, “Hull Crane Foundation Calculation

Report”  (2008)0f 2JatH = 3212 o2 Table 11} 20f|
LIER F.EEM 1.001(1998)Q] X}2 0] Classification B4/P12
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o - Stress
omax - Maximum stress

n . Number of hoisting cycles in respect of which the
hoisted load is greater than or equal to ¢

Table 1 Class of utilization

Total duration of use

Class
(number n of stress cycle)
BO < 16,000
B1 16,000 ¢ n < 32,000
B2 32,000 ¢ n< 63,000
B3 63,000 ( n < 125000
B4 125,000 ¢ n < 250,000
B5 250,000 ¢ n < 500,000
B6 500,000 ¢ n < 1,000,000
B7 1,000,000 ¢ n < 2,000,000
B8 2,000,000 ¢ n < 4,000,000
B9 4,000,000 ¢ n < 8,000,000
B10 8,000,000 ( n

Table 2 Spectru

m classes

Class Spectrum factor, K
P1 K, < 0125
p2 0125 ( K, < 0,250
P3 0250 { K;, < 0500
P4 0500 ( K <1
1.00
]
cE
[
0.75
0.50 \
0.25
0.00
0.00 0.25 0.50 0.75 1.00
"‘\_/"‘lmax
Fig. 1 Distribution function
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IATE S 0|8eF A& &MEE A (5)%F 20| FlFELCE
n
Dcrane = W (5)

AL (B0 n2 £ FH219] ARSI = 250,0003/0|H, N2

nmaxy - Number of hoisting cycles determining the total
duration of use A (@)t £t
Fig. 12 y = f(x)oll 2ot 22e0| OIS EoELt, log N=1log a —mlog Ao 6)
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N : Predicted number of cycles to failure
Ag 1 Stress range

m . Negative inverse slope of S—=N curve
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Fig. 3 FEA model for fatigue analysis

Table 3 Loading condition (LC)

Distribution LC Applied loading Remark
J L 1 VWBM (Sagging) Stress range for
Fatigue Damage 2 VWBM (Hogging) VWBM
Calculation 3 Positive loading Stress range for crane
4 Negative loading operation
Fig. 2 Procedure of the present fatigue strength analysis 5 SWBM (Sagging) Mean siress
6 SWBM (Hogging) calculation for LC 1,2

3.2 feteAdiA]
C2IMo| AIX|El 165 tonT Q) HHIAES] X 22
Pl AATE SHS 57| ot Fig, 31t &2 x5l
0l Table 32| SIEXRZATKOG} LC), Fig, 42| ZAXZS
0 xelAlES 3EIRAC) Ol Plane ABB' A", EFF E
£ AX0[7| 20| S515S B tea2 7*I1| o r
2 A0

al
I

>.|_|Z_|I
_|

=
=)
=
12
(=)
=
=
X

> rlr |
0L r@ o pu

fial

oor |

Table 4 Crane operation

Safety Working Load 105 ton
Working radius 283 m
Dynamic Factor (y) 1.3
Trim angle 2
Heeling angle 3
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Plane Boundary condition
A’ B CD,
EF GH Enforced displacement in
(Continuous x direction
structure) LC
- 1, 2
ABB A, C
- 5, 6 . ) :
EFF E Fix x direction
(Non continuous (Except main deck)
structure)
ABCE, LC ) ) )
Fix x direction
EFGH 3, 4
BCGF Fix in y direction
DCGH Fix in z direction

Fig. 4 Boundary conditions
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Fig. 5 Hotspot area for fatigue analysis

Table 5 Damage ratio

Aamodel
Posi. (N/mmz) DVWBM Dtrane D
VWBM Crane

1-1 164 16 0.7 0 0.7
1-2 117 13 0.2 0 0.2
2 12 278 0 0.5 0.5

3 0 142 0 0.1 0.1
4 0 261 0 0.1 0.1
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